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FLIP CHIP SUBSTRATE DESIGN 

BACKGROUND OF THE INVENTION 
5 1 . Field Of The Invention 

The present invention relates to a chip device, and more particularly, to 
discrete power components such as MOSFETs, as well as ICs such as memory circuits 
that include a leadframe that includes a cavity for receiving the die. 

10 2. Description Of The Prior Art 

Chip devices generally include a leadframe and a bumped die attached 
thereto. Many of the packages are multiple pieces and rely on wire bonding as the 
interconnect between the die and the package. Additionally, many BGA (ball grid array) 
substrates do not have the capability for solder balls to be pre-attached or for a cavity to 
15 be milled in the substrate to facilitate die attach. 

These prior art packages limit the ability to form thin packages. 
Additionally, the manufacturing processes for these devices are inefficient. 

SUMMARY OF THE INVENTION 
20 The present invention provides a chip device that includes a die and a 

leadframe. The leadframe includes a die attach cavity. The die attach cavity is 
substantially the same thickness as the die. The die is positioned within the cavity and is 
attached therein with a standard die attachment procedure. 

In accordance with one aspect of the present invention, a plurality of 
25 dimples is defined around the periphery of the leadframe the receives solder balls. 

In accordance with another aspect of the present invention, the leadframe 
consists of a copper based alloy. 

In accordance with a further aspect of the present invention, the leadframe 
includes a solderable coating. 
30 The present invention also provides a method of making a memory device. 

The method includes providing a die and providing a leadframe that includes a die attach 
cavity. The leadframe includes a plurality of dimples defined around a periphery of the 


Leadframe. The die attach cavity has substantially the same thickness as the die. Solder 
balls are placed into the dimples. The die is flipped into the die attach cavity. 

The resulting chip device has enhanced thermal performance since heat is 
dissipated from the face of the die (where it is generated) as well as from the bottom of 
the die due to its contact with the leadframe structure. The memory device also has a 
thinner package comparable to TSSOP stand-off, which is the current trend for 
miniaturization. The manufacturing process is simplified when compared to conventional 
assembly processes by eliminating such steps as wire bonding, molding, forming and 
plating. 

Other features and advantages of the present invention will be understood 
upon reading and understanding the detailed description of the preferred exemplary 
embodiments, found hereinbelow in conjunction with reference to the drawings in which 
like numerals represent like elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view of a flip chip leadframe in accordance with 

the present invention; 

Figure 2 is a perspective view of the flip chip leadframe illustrated in 

Figure 1 including solder balls and the die; and 

Figure 3 is a schematic side view of a bumped die. 

DETAILED DESCRIPTION OF THE PREFERRED EXEMPLARY EMBODIMENTS 
Figure 1 illustrates a leadframe 10 for use in manufacturing a chip device 
in accordance with the present invention. The leadframe includes a die attach cavity 1 1 
defined within the leadframe. In a preferred embodiment, a plurality of dimples 12 are 
defined around the periphery of the leadframe. 

As can be seen in Figure 2, a die 13 is placed within the cavity to complete 
the chip device. Die 13 is preferably a one-piece item that is often referred to in the art as 
a "bumped die." As can be seen in Figure 3, a bumped die includes die 13, "under bump 
material" that serves as an intermediate layer 20 between the top surface of the die and 
solder bump 21, and the solder bumps themselves. Preferably, the under bump material is 
one of TiW, Cu, Au or an equivalent. In the example illustrated in Figure 3, the under 
bump material is broken into three layers - Cu plating 20a, sputtered Cu 20b and 
sputtered Ti 20d. 


The die attach pad area is etched out such that the depth of the cavity is the 
same as the die thickness. Preferably, the leadfrarne consists of a material made of 
thermally and electrically conductive metal alloy such as, for example, copper based 
Eftec 3S. Additionally, in a preferred embodiment, the leadfrarne is coated with a 
5 solderable coating such as Ni:Pd. 

Solder balls 22 are placed within the dimples. These solder balls serve as 
the connection for the drain region of the die since the leadfrarne is conductive. Solder 
bumps 21 serve as the connections for the source and gate regions. 

The reverse side of the leadfrarne may be marked with the product code 
10 and other manufacturing codes, either at the leadfrarne fabricator's end or during 
assembly of the IC packages. 

As a result of this structure, a bumped die may be die attached into the 
leadfrarne cavity using conventional die attach processes. The solder balls on the bumped 
die form (both in the cavity and the dimples) the source and gate connections to the PCB 
15 with the solder balls on the leadfrarne forming the drain connections. 

Thus, the present invention provides an improved chip device, such as a 
MOSFET BGA, that has improved thermal performance. The improved thermal 
performance is due to the fact that heat is dissipated from the face of the die (where it is 
generated) as well as from the bottom of the die due to its contact with the leadfrarne 
20 structure. Additionally, the present invention provides a chip device that results in a 

thinner package (generally less than 1 millimeter) comparable to TSSOP stand-off, which 
is the current trend for miniaturization. The manufacturing process is also simplified 
since solder ball attach of the leads of the leadfrarne have been eliminated and 
conventional assembly process steps, such as wire bonding, molding, forming and 
25 plating, have also been eliminated. 

Although the invention has been described with reference to specific 
exemplary embodiments, it will appreciated that it is intended to cover all modifications 
and equivalents within the scope of the appended claims. 
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